AT, | r'
pammin el )i £ VY 211 8
W/ Lashington State tion B SounpTRANSIT

Accommodating High-Capacity
Transit in the SR 520 Corridor

Prepared for

Washington State Department of Transportation
Office of Urban Mobility

401 Second Avenue South, Suite 300
Seatile, Washington 98104

Sound Transit
401 South Jackson Street
Seattle, Washington 98104

Prepared by

Trans-Lake Washington Project Team

Parametrix, Inc,
CH2M HILL
Parsons Brinckerhoff
Envirolssues

Augast 23, 2002
Fiting Code: 070501/E-File ID: Final HCT Accommodation Report 8-21-2002.doc



TABLE OF CONTENTS

1. BACKGROUND ..o eree i sesccsscec s cesssces s scnssennsesrmsesssmassannssasmsssanes 1-1
2. PURPOSE OF THIS STUDY ..ccccciniirenrrinnrmressesceessessesscesssssesssseesssssasssesessssssensesnnes 2-1
3. TECHNOLOGY AND OPERATIONAL CHOICES.......coocceririrmrrnsimecessmsesensnenenns 3-1
4. STUDY METHODOLOGY ...cecesimmsimsisssssssssssssssssssssssssssssesessssemseasssssssssssassassresans 4-1
5. HCT ALIGNMENT ....coviiirerisssnmssscsinsssisssnnssssnsssssnsssnsesssesssssnasssssassssssssssessssessnes 5-1
6. DEFINITION AND ANALYSIS OF SCENARIOS...........oereerererrcrneeansessensnens 6-1
6.1 ROADWAY ASSUMPTIONS ...t 6-1
6.2  SCENARIO 1: NO HCT ACCOMMODATION (BASELINE SCENARIO)........ 6-1
6.3  SCENARIO 2: HCT ACCOMMODATION ON FLOATING BRIDGE ............... 6-3
6.3.1 Floaling Bridge ...ccoe ittt e 6-5
6.3.2 West Side Floating Bridge Approaches.........coeeoueeeeeeeenrievceeeieieieeceeenene 6-5
6.3.3 East Side Floating Bridge Approaches ........coocvceceininceniivivececee s 6-5
6.3.4 Evergreen Point Road Lid.........coccovinivininineiiniencnieecceiceeeeee e 6-5
6.3.5 East of Evergreen Point Road Lid ......coccooeeiiieiiiiecceec, 6-60
6.3.6  Vicinity of I-405 .ot 6-7
6.4  SCENARIO 3: HCT ACCOMMODATION ON ENTIRE LAKE
CROSSING AND AT KEY STRUCTURES ..ottt 6-7
6.4.1 Floating BridZe ...c..vovveerecrinririiceieerinesreieie sttt res e sse et sre e essa e 6-9
6.4.2 West Side Floating Bridge Approaches...........cccooiciviiniiiiniicce 6-9
6.4.3 East Side Floating Bridge Approaches .......ccoocoveenimiicininecicccee 6-9
6.4.4 Evergreen Point Road Lid...........coo oo 6-10
6.4.5 Eastof Evergreen Point Road Lid .........ooooiiiiiiiiiicecececece 6-10
6.4.6 Vicinity of I-405 ..o e 6-11
. 6.477 NE 124th to Redmond .......ccooiiiiiiiiicei ettt 6-11
6.5  SCENARIO 4: HCT ENVELOPE PRESERVATION ON FULL
CORRIDOR ...ttt sttt st s sae s et 6-12
6.5.1 Floating Bride .....ccoccoeiriiiriei sttt ettt 6-12
6.5.2 West Side Floating Bridge Approaches..........cccooeoincvecininecee, 6-12
6.5.3 East Side Floating Bridge Approaches .......cc.covvvvecevinnveeneniennninncniccens 6-14
6.5.4 Evergreen Point Road Lid ... 6-14
6.5.5 East of Evergreen Point Road Lid ... 6-14
% Trans-Lake Washington Project Contents

Q Final HCT Accommodation Report 8-21-2002.doc i Filing Code: 070501/August 23, 2002



TABLE OF CONTENTS (Continued)

6.5.6  VICINLY OF T-405 oot et 6-15
6.5.7 NE 124th t0 REAMONA ....veeeeiee e e eee e e e oo 6-15
7. COST EVALUATION AND IMPLICATIONS ... ... oeeeccee e ceemcmeseeccensrsssvenssrrenmssrsones 7-1
7.1 ELEMENTS CONSIDERED IN COSTESTIMATE ...oooooiooeeeeeeeeeeee, 7-1
7.2 -~ COST DEVELOPMENT METHODOLOGY ..ot veeneans 7-6
T2 1 CONSHUCTHON COSE .o et e e e et e e ee e eeeee e e s e e s es e e e e e e e s 7-6
7.2.2 DESIZN COSt .ttt ettt eb et st 7-6
T 2.3 B 08t i e e e e e e e e e e e e e 7-6
T.2.4  ROW COStuunninniieeeeeeeeeeeeeee e eeesese e e e e et e e e e e s e eeeeseeeee e e ensasseesvenan 7-6
7.3 GO S T DM P LI AT O S .o et e e e e e e e s e e 7-6
8. INVESTMENT TIMEFRAME IMPLICATIONS. ... oo eceerveversimsssssenssssssssssesssernnnssnns 8-1
9. LEGAL/PROCEDURAL ISSUES ... oo ceeieeeccn e eenesensosssssesssssssnssensssrsmmons s 9-1
9.1 NATIONAL ENVIRONMENTAL POLICY ACT oo, 9-1
92 RIGHT OF WAY ACQUISITION ..o e aes 9-1
APPENDIX

Appendix A - Schematic of Scenario 1
Appendix B — Schematic of Scenario 2
Appendix C — Schematic of Scenario 3
Appendix D — Schematic of Scenario 4
Appendix E — Cost Information

LIST OF FIGURES
I-1 Sound Transit’s Regional Long Range Vision
5-1  Alternate HCT Alignments in the Vicinity of the I-405 Interchange

LIST OF TABLES
Table 6-1. No HCT Accommodation (Baseline Scenario)
Table 6-2. Scenario 2 - HCT Accommodation on the Floating Bridge
Table 6-3. Scenario 3 - HCT Accommodation on Entire Lake Crossing and at Key

Structures
lg' Trans-Lake Washington Project Contents

Q Final HCT Accommodation Report 8-21-2002.doc it Filing Code: 070501/August 23, 2002

I



Fru-

TABLE OF CONTENTS (Continued)

Table 6-4. HCT Envelope Preservation on Full Corridor

Table 7-1. General Assumption for Developing Cost for HCT During Initial

Highway Construction

Table 7-2. General Assumptions for Developing Future HCT Costs

Table 7-3. Cost Summary

‘15" Trans-L.ake Washington Project

e

Q Fingl HCT Accommodation Report 8-21-2002.doc

11

Contents
Filing Code: 070501/August 23, 2002



ACRONYMS

BRT
BNSF
CEVP
EIS
EPR
HCT
I-90
1-405

Link

LRT
PSRC
ROW
SR 520
ST

WSDOT

Bus Rapid Transit

Burlington Northern Santa Fe Railroad
Cost Estimate Validation Process
Environmental Impact Statement
Evergreen Point Road

High Capacity Transit

Interstate 90

Interstate 405

Light Rail System being developed by Sound Transit, which includes Central
Link and Tacoma Link

Light Rail Transit

Puget Sound Regional Council
Right of Way

State Route 520

Sound Transit

Washington State Department of Transportation

Trans-Lake Washington Project Acronyms
Final HCT Accommodation Report 8-21-2002.doc v Filing Code: 070501/August 23, 2002

A

S



-,

| 1. BACKGROUND

Previous studies undertaken by the Puget Sound Regional Council (PSRC), King County Metro,
and Sound Transit have led to the adoption of the Sound Move Long-Range Vision, Sound
Transit’s long-range transportation plan.' This plan includes a light rail line in the [-90 corridor
with branches on the Eastside to serve portions of Eastgate, Bellevue, Issaquah, Kirkland, and
Redmond, as shown in Figure 1-1.

According to travel forecasts developed during the multimodal phase of the Trans-Lake
Washington Project, only one high-capacity transit (HCT) corridor across Lake Washington will
be necessary to satisfy transit demands through the year 2020. The study further concluded that
the total person throughput across the lake would not vary if the future HCT line was placed
within either the I-90 or the SR 520 corridor.

The multimodal phase of this project also led to the following additional conclusions, as noted in
Summary of HCT Screening Process: Evaluations and Recommendations (April 2002, draft
document):

Overall Need for High-Capacity Transit

e Travel growth beyond the current forecast horizon of 2020 (in the cross-lake corridor) would
have to be accommodated by increased transit capacity.

¢ An HCT extension from the Central Link line to the major Eastside travel markets (Bellevue,
Redmond, and Kirkland) would result in an overall increase in daily person trips across the
lake of 1 to 26 percent in 2020 and mode share of 10 percent compared to the No Action
Alternative.

Advantages of the 1-90 Corridor over SR 520

¢ An HCT line in the I-90 corridor would cost substantially less than a line in the SR 520
corridor.

e In the short to medium term, merging an SR 520 HCT line into Central Link would be
feasible. However, in the longer term, when Central Link is extended beyond Northgate, the
segment between the University of Washington and downtown Seattle will be capacity-
constrained and another HCT line between the University and downtown will be required.

e Light rail transit (LRT) in the I-90 corridor would result in fewer environmental impacts than
the HCT in the SR 520 corridor.

1 “The Regional Transit Long-Range Vision" Adopted May 31, 1996, Central Puget Sound Regional Transit Authority

Trans-Lake Washington Project
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Based on the multimodal study work, the Translake executive committee chooses to continue
planning for HCT in the I-90 corridor with an investment in BRT in the SR 520 corridor.

'"." Trans-Lake Washington Project
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2. PURPOSE OF THIS STUDY _

At some point beyond the planning horizon of Sound Transit’s Long-Range Vision, it is possible
that travel demand by transit could grow to a level that would justify a second trans-lake HCT
corridor in addition to the I-90 corridor. Since both development of a third corridor across Lake
Washington or expansion of the I-90 corridor is unlikely, the SR 520 corridor is the most viable
option for the second corridor. While the timing of this need is difficult to predict, it could occur
within the 50 to 75-year service life of the SR 520 improvements being contemplated as part of
the current Trans-Lake Washington Project effort.

As a result, policy-level discussions need to occur regarding what actions should be taken now to
preserve or accommodate future development of HCT facilities on the SR 520 corridor as part of
the current Trans-Lake Washington Project effort. An informed decision requires that a number
of issues need to be addressed. The issues include:

e What type of HCT technology should be planned for and what are the associated design
requirements?

e What is the range of options available to preserve, accommodate, and even facilitate the
possible future construction of HCT in the corridor?

¢ What are the most logical alignment locations and line configurations for a future SR 520
HCT line?

e What are the costs and implications of this range of options to the current roadway
project? To what extent and how can these costs be born and the impacts be mitigated
and/or justified within the context of the current project?

e  What legal or procedural issues must be dealt with?

This document is developed as the first step in defining the parameters that can be used to
answer the above questions. These parameters will be utilized in deciding to what extent
accommodation should be included in the environmental assessment for the Trans-lake
Washington project.

e

‘l&“ﬁ Trans-Lake Washington Project
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3. TECHNOLOGY AND OPERATIONAL CHOICES

Analyzing the accommodation of HCT in the SR 520 corridor requires the selection of a basic
fixed-guideway technology upon which the HCT envelope would be based.

Light rail and commuter rail are the only technologies now being deployed for fixed guideway
HCT service in the region. Commuter rail is not a candidate technology for the SR 520 corridor.
Commuter rail is generally appropriate only where existing rail lines or rights of way facilitate
the use of traditional locomotive hauled rail passenger cars. It requires relatively flat grades and
stations that are spaced over five miles apart. In the SR 520 corridor, the grades are steep and the
spacing of the stations proposed would be close, precluding optimal use of commuter rail

_ technology.

LRT is a form of rail transit that can operate both on exclusive right of Way and mixed with other
traffic and cross-traffic. As such, it generally requires less costly infrastructure than systems that
need exclusive right of way such as heavy rail or automated rubber tire systems.

Using the LRT-type envelope and design requirements would provide a good general basis for
determining actions that might be needed now to accommodate future fixed guideway HCT
development in the SR 520 corridor. While other technologies could be considered in the future,
from the standpoint of the basic envelope and geometry, most other technologies could be
accommodated within the requirements established by LRT standards.

In general, the design requirements of the HCT’s fixed guideway envelope are a function of
system capacity and speed of operation, not whether stee! wheels, rubber tires, monorail beams,
air cushion, or magnetic levitation are used. Systems with small radius curves and steep grades
would be possible with any of these above technologies, but would result in speed limitations
well below the desired 55 mph. Similarly, train vehicles with envelopes smaller than standard
light rail cars would also be possible, but would severely limit the system’s carrying capacity.

'7' Trans-Lake Washington Project

Q Final HCT Accommodation Report 8-21-2002.doc 31 Filing Code: 070501/August 23, 2002



4. STUDY METHODOLOGY

In order to understand the range of strategic, policy, environmental, design, and right-of-way
(ROW) implications, a set of scenarios were developed and studied. The scenarios range
progressively from no accommodation to full preservation of the HCT corridor. The scenarios
are:

e Scenario 1: No HCT Accommodation (Baseline Scenario)

e Scenario 2: HCT Accommodation on Floating Bridge

e Scenario 3: HCT Accommodation on Entire Lake Crossing and at Key Structures

¢ Scenario 4: HCT Envelope Preservation for Full Corridor
The study methodology consisted of sketching an approximate HCT alignment and cross-
sections on roadway plans developed to date. A multidisciplinary team then identified the range
of implications for each scenario, as well as the conceptual-level costs. The engineering and cost

comparison work was done at a conceptual level and should only be used for general overall
comparisons of the scenarios. '

Trans-L.ake Washington Project
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5. HCT ALIGNMENT '

Although numerous alignment alternatives and variations could be analyzed to optimize cost,
transit speed, and reliability, this report uses an HCT alignment based on the HCT alignment
proposed during the multimodal screening phase of the Trans-lake project with some minor
variations. This basic alignment serves the purpose of this study because it allows varying
scenarios of accommodation and preservation to be applied, thus ailowing the costs and
implications to be summarized.

The alignment assumptions are listed as follows:

Montlake to 124th Avenue NE

e  West of Montlake Boulevard, the HCT line would be in a subway and would turn either
north to serve the University District or south to go to downtown Seattle.

* On the Lake Washington floating bridge, the HCT line would be located in the center of
the bridge.

® On the east side of Lake Washington, the HCT line would travel in the center of the
roadway under the structure/lid at Evergreen Point Road (EPR) and would transition out
of the roadway between EPR Road and 84th Avenue NE, crossing over the westbound
highway lanes. It would continue traveling on the north side of SR 520 passing
underneath the structure at 84th Avenue NE. :

e The HCT line would pass under the 84th Avenue NE westbound loop ramp with an HCT
station be located just east of the loop ramp.

e The HCT alignment would pass under the 92" Avenue NE lid and would continue along
the north side of SR 520 toward Bellevue Way.

e Several alternative alignments could be considered for the HCT between Bellevue Way
and 124th Avenue NE in the vicinity of the I-405 Interchange. These alternative
alignments are shown in Figure 5-1 and are listed below. This analysis uses “Alternative
A,” which provides a good representation of the accommodation issues to be compared in
the scenarios.

> Alternative A - This alternative is based on the multimodal alignment, which follows
the Builington Northern-Santa Fe (BNSF) rail alignment from the vicinity of the
South Kirkland park-and-ride lot through the I-405 interchange. An HCT station
would be located on the eastern side of the I-405 interchange, from which the
alignment would continue through a 1,200-foot cut-and-cover structure to reach the
HCT alignment east of 124th Avenue NE.

» Alternative B - This alignment would run parallel to Northup Way (on the north side),
would have grade crossings at the termini of two of the interchange ramps, and would

Trans-lL.ake Washington Project
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avoid major cut-and-cover structures. Cut-and-cover structures at 120th Avenue NE
and 124th Avenue NE might be desirable where this alignment continues to the east.
An HCT station would be located on the eastern end of the I-405 interchange.

> Altemative C - This alignment would be located in the center of SR 520. The
roadway alignment would need to be widened to provide for the HCT alignment and
for the transit station. :

» Alternative D - This alignment would follow the BNSF alignment to the point where
the HCT alignment from I-90 curves towards the east to head east along SR 520. The
alignment would turn east at this location.

124th Avenue NE to Redmond

The HCT alignment between 124th Avenue NE and Redmond follows the alignment developed
during the multimodal phase of the Trans-Lake Washington Project. This segment also
represents the eastern portion of the I-90 HCT alignment.

Due to the limited interaction of the highway and HCT alignments in this section of the SR 520
corridor, HCT accommodation and preservation are much more straightforward. There are only
two critical locations—a potential cut-and-cover tunnel near the 51st Street NE interchange (just
north of the Overlake Transit Center) and an elevated crossing near the intersection/interchange
of SR 520 and NE Union Hill Road.

The HCT alignment analyzed is as described below:

® The HCT line would run parallel to the SR 520 highway lanes on the south side between
124th Avenue NE and NE 24th Street. At NE 24th Street, the HCT line would diverge
from the SR 520 corridor and continue up NE 24th Street to serve a future HCT station
located near NE 24th Street and 150th Avenue NE.

® The HCT line alignment would turn north on 156th Avenue NE and continue past the
Microsoft campus to the Overlake Transit Center, where it would cross under SR 520 in

the vicinity of the NE 51st Street interchange in a cut-and-cover tunnel to the west side of
SR 520.

* The HCT line alignment would then parallel SR 520 to the west near the Sammamish
River, where it would diverge from SR 520 to serve downtown Redmond.

* The HCT line alignment would again rejoin SR 520 at the Redmond Way/SR 202
interchange and cross over SR 520 at NE Union Hill Road to serve a future HCT station
near the Bear Creek park-and-ride lot.

Trans-Lake Washington Project
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6. DEFINITION AND ANALYSIS OF SCENARIOS

Definition and analysis of the scenarios studied are presented below. The scenarios are presented
in order with a qualitative comparison being made between the implications of dealing with the
described scenario in the Trans-Lake Washington Project (immediate future) vs. dealing with the
1ssues in the future with a separate HCT project.

The only quantitative evaluation that has been done is a comparison of cost implications to the
Trans-Lake Washington Project vs. the implications to a future HCT project. Costs and cost
elements are summarized in Chapter 7.

6.1 ROADWAY ASSUMPTIONS

For the purposes of this study, the following assumptions have been made regarding the
roadway:

¢ The current roadway alignments being developed by the Trans-Lake Washington Project
engineering team are the basis for the discussion in this report.

e A distinction has not been made between the 6-lane and 8-lane alternatives. For the
purposes of simplifying the issues, the footprint and cross-sectional analysis was done
with the 8-lane alternative. The results would not be significantly different with an
analysis of the 6-lane alternative.

e The Trans-Lake Washington Project will construct lidded structures in the vicinity of
Montlake Boulevard, Evergreen Point Road, 84th Avenue NE, and 92nd Avenue NE for
the 6- and 8-lane alternatives.

e Bus Rapid Transit (BRT) stations will be located in the SR 520 corridor in the vicinity of
Montlake Boulevard, Evergreen Point Road, 92nd Avenue NE, Bellevue Way NE, and at
the current Overlake park-and-ride lot at NE 40th Street. (An HOV direct access ramp is
substituted for the NE 40th flyer stop in the 6-lane alternative).

The HCT and BRT stations are shown in Figure 6-1.

6.2 SCENARIO 1: NO HCT ACCOMMODATION (BASELINE SCENARIO)

In Scenario 1, there would be no roadway, floating bridge, or high-rise structure design
modifications, or additional ROW acquired, as part of the Trans-Lake Washington Project to
accommodate or preserve an HCT envelope in the long term.

This scenario is the same as Multimodal Altematives 7 and 8, which both include a BRT as the
long-term regional transit choice in this portion of the SR 520 corridor. A summary of the
implications of Scenario 1 is included in Table 6-1; a schematic of this scenario is shown in
Appendix A.

1@ Trans-Lake Washington Project )
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Table 6-1. No HCT Accommodation (Baseliné Scenario)

Environmental
Documentation
Implications

Trans-Lake:

Trans-Lake:

. Does not need to address HCT issues at | » Does not need 1o address HCT issues at this
this time time
Future HCT: Future HCT:

»  EIS will be needed to address HCT
corridor program at a future time. An
analysis of alternatives and impacts can
be done at that time.

. EiS will be needed to address HCT corridor
program at a future time. An analysis of
alternatives and impacts can be done at that
time.

ROW
Implications

Trans-Lake:

»  Dces not need to address ROW issues
over and above the roadway
requirements at this time

Trans-Lake:

+  Does not need to address ROW issues over and
above the roadway requiremenis at this time

Future HCT:

s All ROW needed for HCT will need to be
acquired at a future time

Future HCT:

+  All ROW needed for HCT will need to be
acquired at a future time

Roadway Trans-Lake: Trans-Lake: .
Design »  No Roadway design implications for +  No Roadway design implications for Trans-Lake
Implications for Trans-Lake
Trans-Lake
Washington
Project
Design Future HCT Future HCT
Flexibility for ¢ Structural constraints, including floating »  Future design opportunities are very flexible
HCT bridge and lids, would be in place. Any
alignments affecting these locations will
be complicated and costly.
Ease of Future HCT Future HCT
Implementation [ ¢ Very difficuit to implement HCT *  Moderately difficult to implement HCT alignment

of Future HCT in
SR 520 Corridor

alignment in the future since widening
the floating bridge will be difficult

in the future since future cut-and-cover tunnel
construction in vicinity of NE 51st Sireet and
other structures in vicinity of Union Hill Road will
present significant disruptions to highway traffic

Cost
Implications

Trans-Lake: Trans-Lake:

. No additional cost for Trans-Lake at this . No additional cost for Trans-Lake at this time
lime

Future HCT Future HCT

s $1,045 million — see Chapter 7 for cost *  $147 million - see Chapter 7 for cost elements
elements

6.3

SCENARIO 2: HCT ACCOMMODATION ON FLOATING BRIDGE

The basic assumption in Scenario 2 is that the floating bridge, approach structures, and the lid
located at EPR are most critical and that the HCT alignment beyond the floating bridge is less
easily defined at this stage.

A summary of the implications of Scenario 2 is included in Table 6-2; a schematic of this
scenario is shown in Appendix B.

ﬁﬁl Trans-Lake Washington Project
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Table 6-2. Scenario 2 - HCT Accommodation on the Floating Bridge

7 Montlakéto 12ath

Environmental
Documentation
Implications

Trans-Lake:

+  Wider pontoons should not complicate EiS
+  EIS documentation in vicinity of EPR may be difficult
for EPR lid Option B due to added 4F impacts

Trans-Lake:

+  Does not need to address HCT
issues at this time.

Future HCT:

s The future EIS would need to cover all HCT planned
improvements not provided for by the initial highway

Future HCT:

. Environmental document for HCT
would have to cover entire corridor

project from 124th Ave NE to Redmond
ROW Trans-Lake: Trans-Lake:
Implications ¢ Would have to acquire additional ROW in vicinity of *  No effect on this part of the project
EPR lid for Option B. This may be difficult due to
NEPA requirements
*  No other ROW would be required
Future HCT: Future HCT:
=  Except for EPR lid vicinity, all ROW needed for HCT e All ROW needed for HCT will need
will need to be acquired at a future time to be acquired at a future time
Roadway Trans-Lake: Trans-Lake:
Design . Floating bridge pontoons and substructure will need . No roadway design implications for
implications for 1o be designed to support roadway deck plus a deck Trans-Lake
Trans-Lake for future HCT that could be built at a later time
Washington *  Approach span foundatiqns (east and west side of
Project lake) will need to be designed o accommodate HCT
Ipads, even though the approach structures will be
widened at a future time
» EPRIid Option A will take some preliminary design
work to ensure there are no conflicts with adding HCT
in the future
. EPR lid Option B will require that the lid be designed
wide enough for future HCT {used in cost analysis)
+  Floating bridge superstructure and deck for HCT
designed in future
e Widening of transition spans for HCT done in future
* _All other HCT improvements done in future
Design Future HCT: Future HCT:
Flexibility for s High flexibility vs. Scenario 1 because only floating . Future design opportunities are very
HCT bridge pontoons are provided for fiexible
»  Allows for different alignment choices off the bridge
Ease of Future HCT: Future HCT:
Implementation | Moderately difficuit to implement due to following elements | »  Moderately difficult to implement
of Future HCT in | ©f work: HCT alignment in the future
SR 520 Corridor | *  Floating bridge approach spans will need to be because future cut-and-cover tunnel
widened construction in vicinity of NE 51st
s B4th Avenue NE and 92nd Avenue NE lids will need Street and other structures near
to be widened Union Hill Road will present
*  Roadway and possible retaining walls between EPR significant disruptions to highway
Hid and 84th Avenue NE will have to be reconstructed traffic
. Points Community HCT station cut-and-cover tunnel
under fcop ramp will need to be constructed, resulting
in traffic disruptions
Cost Trans-Lake: Trans-Lake:

tmplications

»  $116 million — see Chapter 7 for cost elements

=  No additional cost — see Chapter 7
for cost elements

Future HCT: Future HCT:
e $571 million — see Chapter 7 for cost elements »  $147 million - see Chapter 7 for cost
efements
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6.3.1 Floating Bridge

In this “minimal” scenario for HCT accommodation, the floating bridge pontoons and bridge
substructure would be modified to support a future HCT line across Lake Washington. The
initial floating bridge deck lane configuration would be the same as for Scenario 1, but would be
designed to allow future widening for HCT.

6.3.2 West Side Floating Bridge Apbroaches

On the west side of Lake Washington, it is assumed that the future HCT line would leave the
highway median as quickly as possible after reaching the west side of the navigation channel
(when traveling in a westerly direction). A transition length of approximately 1,800 feet on the
west approach would be necessary to allow the HCT alignment to leave the highway median and
cross over the highway lanes with a minimum 16.5-foot clearance.

The approach structure would have to be widened and modified over this transition length when
HCT is implemented in the future to allow for additional width. As part of this scenario, the
foundation of the approach span would be designed to accommodate HCT as part of the initial
highway project because retrofitting foundations is extremely difficult.

Once the HCT alignment leaves the highway envelope, no additional highway design or ROW
modifications would be required. The HCT line would touchdown in the Montlake area and
change configuration to a bored tunnel. The HCT line could then turn north to the University
District or south to downtown Seattle.

6.3.3 East Side Floating Bridge Approaches

On the east side of Lake Washington, the highway climbs up the east approach structure at a

3 percent grade and approaches EPR, which is located at the top of the grade. Assuming a
maximum climbing grade of 6 percent for the HCT line, it would not be physically possible for
the HCT line to shift out of the highway median west of Evergreen Point Road before
encountering the proposed Evergreen Point Road structure/lid. Therefore, the east approach
structure would have to be widened and modified over its entire length when HCT is
implemented.

The foundations of the approach span need to be designed to accommodate HCT as part of the
initial highway project because retrofit of structure foundations is extremely difficult.

6.3.4 Evergreen Point Road Lid

The HCT line has been assumed to travel under the EPR lid per the HCT definition discussed
earlier in this report. There are two options to accommodate the HCT line under the lid as noted
below.

7' Trans-Lake Washington Project
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6.3.4.1 Option A

This option assumes that the EPR BRT station could be displaced. In this option, the HCT
envelope is assumed to fit within the footprint of the BRT station proposed under the Evergreen
Point lid, so no additional ROW would be required and the lid would not have to be widened for
HCT.

The lid will have to bé designed carefully to ensure no conflicts between support walls/columns
and the future HCT line. A construction staging area for the HCT Iine under the EPR lid would
be very limited and could require some highway travel lane closures.

6.3.4.2 Option B

The second option for the EPR lid assumes that the BRT station cannot be displaced when the
future HCT line is constructed. In this option, the HCT envelope must be provided in the middle
of the BRT station (i.e., the footprint of the BRT station must be wider to allow the HCT line to
pass between the two BRT platforms and bus bypass lanes).

Such a configuration would require initial construction of a wider (possibly 30 to 40 feet) EPR
lid. A construction staging area for the HCT line under the Evergreen Point lid would be very
limited and could require some BRT station and/or highway travel lane closures.

This option is used in the cost analysis.
6.3.5 East of Evergreen Point Road Lid

For purposes of this discussion, the remainder of the HCT corridor is described below; however,
Scenario 2 would not include any changes to proposed highway structures east of EPR.

Just east of the EPR lid (and traveling east), it is assumed that the HCT line would transition as
quickly as possible out of the highway median. The distance required for the HCT to transition
out of the roadway to the north side of SR 520 is approximately 1,600 feet. This would require a
full-width HCT footprint for about 1,000 feet, after which the footprint could narrow to
accommodate columns and other support structures.

The additional width in the highway median for HCT would be developed at the time of the HCT
construction and would require additional ROW acquisition on either side of SR 520. It would
also require reconstruction of the highway mainline and possible reconstruction of retaining
walls. It will be important to choose an initial highway alignment design that minimizes/balances
the ultimate combined impacts of both the Trans-Lake Washington Project and the HCT line
project between the EPR lid and 84th Avenue NE.

Once the HCT line has transitioned to the north side of SR 520, it would continue east along the
edge of the highway and under the 84th Avenue NE lid through a cut-and-cover structure that
goes under the westbound loop ramp. No accommodation for the HCT line would be made at the
84th Avenue NE lid. The cut-and-cover tunnel under the westbound loop ramp would not be part

1 Trans-Lake Washington Project
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of the initial highway construction and would be deferred until construction of the HCT
improvements.

The HCT line would continue to the proposed Points Community HCT station located in the
northeast quadrant of the 84th Avenue NE interchange, -

That portion of the HCT station footprint outside of the future highway ROW would not be
acquired at the time of highway construction. If this scenario is chosen, further HCT planning
and design work would be necessary to confirm the location of the Points Community HCT
station and the size of the footprint before finalizing the ROW requirements and lid design at
84th Avenue NE.

East of 84th Avenue NE, the HCT line is expected to be outside of the SR 520 ROW, passing
adjacent to the 92nd Avenue NE lid. East of 92nd Avenue NE (heading in an easterly direction),
the HCT line will continue to follow the north side of SR 520, eventually turning north to serve
the proposed South Kirkland park-and-ride HCT station. The additional ROW required for HCT
would not be acquired under this scenario.

The proposed SR 520 bicycle/pedestrian path and the Points Loop Trail between EPR and 92nd
Avenue NE may have to be reconstructed in several locations at the time of HCT construction.

6.3.6 Vicinity of 1-405

The HCT alignment would follow the BNSF rail alignment from the vicinity of the South
Kirkland park-and-ride lot through the 1-405 interchange. A transit transfer station would be
located on the east side of the I-405 interchange. The HCT alignment would continue through a
1,200-foot cut-and-cover structure to reach the HCT alignment east of 124th, where it would join
the future I-90 light rail alignment between Bellevue and Redmond on the south side of SR 520.

In Scenario 2, the cut-and-cover tunne! would not be constructed as part of the initial highway
project. The undercrossing could cause major traffic disruptions during construction of the HCT
line.

6.4 SCENARIO 3: HCT ACCOMMODATION ON ENTIRE LAKE CROSSING
AND AT KEY STRUCTURES

Scenario 3 